Broadening of the EPR spectra is due to a relaxation mechanism derived from the spin-spin dipolar coupling. The range of this phenomenon occurring at room temperature has a ≈15 Å upper limit 1 . Given the uncertainty due to the pentameric geometry of intersubunit distances, we used a qualitative estimate of intersubunits proximity, the parameter. Positions that are in close proximities are illustrated in the cartoon representation of the CorA Structure. We consistently observed here less dipolar coupling when CorA is in its apo form, than when CorA is in its Mg 2+ bound state.
This demonstrates that the permeation pathway dilates during gating. This dilation observed directly by the change in magnitude of spectral broadening is self-consistent with increase of NiEDDA accessibility (Figure 4 ).
Supplementary Figure 5.
Raw DEER data and background correction. Raw refocused echo intensity are plotted. Homogenous 3D background function was fitted and subtracted from the raw signal (red). All our background were fitted far enough from the refocusing pulse so that a reliable background correction can be applied. Our confidence in the homogeneity of our sample justify the choice of a homogeneously distributed 3D background correction. Our samples were purified by size exclusion chromatography with high quality stringency: For each protein and mutant presented here, only the main monodisperse peak was collected and measured. The hydrodynamic integrity of our samples was also checked before and after measurements using analytical FPLCs. All samples presented in the paper are very robust biochemically and no aggregation was detected before and after measurements. probes are classified in 4 categories defined accordingly to their EPR environmental parameter: EP1 = buried, EP2 = water exposed, EP3 = lipid exposed and EP4 = interfacial). b. All the important steps of the modelisation described in the method section are summarized as a Flowchart. All the pseudoatoms with the assigned EP-type were attached to the protein according to the method described in 2 . In the EPR dataset, some residues remained unassigned due to an ambiguity of the accessibility information. Along with accessibility restraints, we imposed delta distance restraints estimated from DEER: Δr CB of intracellular stalk (247, 249, 250 & 252) = -5 and -7 Å for short and long distances, respectively. Other information such as secondary structure conservation as well as a miscellaneous mean field potential to keep OXY inside and NIC outside the membrane were employed to stabilize the solution.
Supplementary
Supplementary Figure 7 . Experimental based validation and selection of models. Hundreds of model candidates were generated, and subsequently evaluated by the following experimentalbased validation: 1) the restraint penalty (Prstrnt) and distance restraint violation (viol) 3 , and 2) a consensus change between the evaluated model and the intersubunit proximity (Ω). Basically, we have computed an energy of accessibility, a penalty function based on agreement or disagreement with the EPR accessibility data set and consistency with the distance parameter. The distance restraint penalty was calculated according to Eq(1) -Eq(3). a. and b. illustrate, respectively, energy vs penalty, and energy vs % agreement plots of a set of protein models generated in the 1st PaDSAR run. c. the restraint energy evolution observed during a course of the 2nd PaDSAR refinement. Each line belongs to one out of the top 25 models taken from the 1st run. The criterion for structure selection is as follows. In the 1st run, model candidates that produced unfavorable (positive) interaction energy of pseudoatoms, large restraint penalty and low consistency (<50%) with the experimental data were not taken into consideration in structure selection. At this step, 25 model candidates with lowest penalty were selected for the second PaDSAR refinement. Panel c shows an improvement of the restraint energy with more favorable interactions for all 25 models. Analysis of RMSD profiles of the corresponding 25 trajectories suggested structural convergence reached in the simulations. As illustrated in Fig.7b , we explored structure similarity within the resulting 25 PaDSAR models by computing the C-RMSD between each model and every other model in the ensemble. Although 4 out of 25 models exhibit 4 to 7Å RMSD within the set, lower RMSD values (< 4Å) was observed for the majority of structures. We have chosen an ensemble of the ten structures as they converged nicely with backbone RMSD of 2.10.5Å (Fig 7c) . Values reported in parentheses are fit values of standard deviations from the 2 Rice3D model. <r1> is the mean adjacent distance and <r2> is the diagonal distance.

